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[57] Abstract: 

PURPOSE: To provide a gene DNA used for efficiently producing Laspartic acid. 
CONSTITUTION: Agene DNA coding aspartase (EC, 4, 3, 1, 1) originated from a 
Coryne type bacterium, such as a basic sequence of the formula. The gene DNA is 
isolated from e.g. Brevibacterium.flavum MJ-233 strain.COPYRIGHT: (Q1993, 
JPO&Japio 
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C. 4. 3. 1. 1) fea— Ki-^iSe^DNA. * — 2£ (EC. 4. 3. 1. 1) K1" -5 itfc^DN 

ys<2\ (Brevibacterium flavum) MJ - 2 3 3~(?&>6 



ATGTCTAAGA 


CGAGCAACAA 


GTCTTCAGCA 


GACTCAAAGA 


ATGACGCAAA 


AGCCGAAGAC 


60 


ATTGTGAACG 


GCGAGAACCA 


AATCGCCACG 


AATGAGTCGC 


AGTCTTCAGA 


CAGCGCTGCA 


120 


GTTTCGGAAC 


GTGTCGTCGA 


ACCAAAAACC 


ACGGTTCAGA 


AAAAGTTCCG 


AATCGAATCG 


180 


GATCTGCTTG 


GTGAACTTCA 


GATCCCATCC 


CACGCATATT 


A(XGCGTGCA 


CACCCTTCGT 


240 


GCGGTGGACA 


ACTTCCAAAT 


CTCACGAACC 


ACCATCAACC 


ACGTCCCAGA 


TTTCATTCGC 


300 


GGCATGGTCC 


AGGTGAAAAA 


GGCCGCAGCT 


TTAGCAAACC 


GCCGACTACA 


CACACTTCCA 


360 


GCACAAAAAG 


CAGAAGCAAT 


TGTCTGGGCT 


TGTGATCAGA 


TCCTCATTGA 


GGGACGCTGT 


420 


ATGGATCAGT 


TCCCCATCGA 


TGTGTTCCAG 


GGTGGCGCAG 


GTACCTCACT 


GAACATGAAC 


480 


ACCAACGAAG 


TTGTTGCCAA 


CCTTGCACTT 


GAGTTCTTAG 


GCCATGAAAA 


GGGCGAGTAC 


540 


CACATCCTGC 


ACCCCATGGA 


TGATGTGAAC 


ATGTCCCAGT 


CCACCAACGA 


TTCCTACCCA 


600 


ACTGGTTTCC 


GCCTGGGCAT 


TTACGCTGGA 


CTGaGACCC 


TCATCGCTGA 


AATTGATGAG 


660 


CTTCAGGTTG 


CGTTCOGCCA 


CAAGGGCAAT 


GAGTTTGTCG 


ACATCATCAA 


GATGGGCCGC 


720 


ACCCAGTTGC 


AGGATGCTGT 


TCCCATGAGC 


TTGGGCGAAG 


AGTTCCGAGC 


ATTCGCGCAC 


780 


AACCTCGCAG 


AAGAGCAGAC 


CGTGCTGCGT 


GAAGCTGCCA 


ACCGTCTCCT 


CGAGGTCAAC 


840 


CTTGGTGCAA 


CCGCAATCGG 


TACTGGTGTG 


AACACTCCAG 


CAGGCTACCG 


CCACCAGGTT 


900 






UllXGGALTG 


f A A /T A A Af*T 

GAACTAAAGT 


CCGCACGTGA 


TCTCATTGAG 


960 


GCTACCTCTG 


ACACCGGTGC 


ATATGTTCAT 


GCGCACTCCG 


CAATCAAGCG 


TGCAGCCATG 


1120 


AAACTGTCCA 


AGATCTGTAA 


CGATCTACGT 


CTGCTGTCTT 


CTGGTCCTCG 


TGCTGGCTTG 


1180 


AACGAAATCA 


ATCTGCCACC 


ACGCCAGGCT 


GGTTCCTCCA 


TCATGCCAGC 


CAAGGTCAAC 


1240 


CCAGTGATCC 


CAGAAGTGGT 


CAACCAGGTC 


TGCTTCAAGG 


TCTTCGGTAA 


CXJATCTCACC 


1300 


GTCACCATGG 


CTGCGGAAGC 


TGGCCAGTTG 


CAGCTCAACG 


TCATGGAGCC 


AGTCATTGGC 


1360 


GAATCCCTCT 


TCCAGTCACT 


GCGCATCCTG 


GGCAATGCAG 


CCAAGACTTT 


GCGTGAGAAG 


1420 


TGCGTCGTAG 


GAATCACCGC 


CAACGCTGAT 


GTTTGCCGTG 


CTTACGTTGA 


TAACTCCATT 


1480 


GCCATTATCA 


CTTACCTGAA 


CCCATTCCTG 


GGCCACGACA 


TTGGAGATCA 


GATCGGTAAG 


1540 


GAAGCAGCCG 


AAACTGGTCG 


ACCAGTGCGT 


GAACTCATCC 


TGGAAAAGAA 


GCTCATGGAT 


1600 


GAAAAGACGC 


TCGAGGCAGT 


CCTATCCAAG 


GAGAACCTCA 


TGCACCCAAT 


GTTCCGCGGA 


1660 


AGGCTCTACT 


TGGAGAACTA 


A 








1681 



IS8#J14] &<DT% /m&?i\X-m£tlZ>TX/<jU* Hffc (EC.4.3.1.1) 3-Kt5«^DNA 0 

Met Ser Lys Thr Ser Asn Lys Ser Ser Ala Asp Ser Lys Asn Asp Ala 

15 10 15 

Lys Ala Glu Asp lie Val Asn Gly Glu Asn Gin lie Ala Thr Asn Glu 

20 25 30 

Ser Gin Ser Ser Asp Ser Ala Ala Val Ser Glu Arg Val Val Glu Pro 

35 40 45 

Lys Thr Thr Val Gin Lys Lys Phe Arg He Glu Ser Asp Leu Leu Gly 

50 55 60 

Glu Leu Gin He Pro Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg 
65 70 75 80 

Ala Val Asp Asn Phe Gin He Ser Arg Thr Thr He Asn His Val Pro 

85 90 95 

Asp Phe He Arg Gly Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala 

100 105 HO 

Asn Arg Arg Leu His Thr Leu Pro Ala Gin Lys Ala Glu Ala He Val 
115 120 125 
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Trp Ala Cys Asp Gin lie Leu lie GIu Gly Arg Cys Met Asp Gin Phe 

130 135 140 

Pro lie Asp Val Phe Gin Gly Gly Ala Gly Thr Ser Leu Asn Met Asn 
145 150 155 160 

Thr Asn Glu Val Val Ala Asn Leu Ala Leu Glu Phe Leu Gly His Glu 

165 170 175 

Lys Gly Glu Tyr His He Leu His Pro Met Asp Asp Val Asn Met Ser 

180 185 190 

Gin Ser Thr Asn Asp Ser Tyr Pro Thr Gly Phe Arg Leu Gly lie Tyr 

195 200 205 

Ala Gly Leu Gin Thr Leu He Ala Glu lie Asp Glu Leu Gin Val Ala 

210 215 220 

Phe Arg His Lys Gly Asn Glu Phe Val Asp He He Lys Met Gly Arg 
225 230 235 240 

Thr Gin Leu Gin Asp Ala Val Pro Met Ser Leu Gly Glu Glu Phe Arg 

245 250 255 

Ala Phe Ala His Asn Leu Ala Glu Glu Gin Thr Val Leu Arg Glu Ala 

260 265 270 

Ala Asn Arg Leu Leu Glu Val Asn Leu Gly Ala Thr Ala He Gly Thr 

275 280 285 

Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 

290 295 300 

Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu He Glu 
305 310 315 320 

Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala He Lys 

325 330 335 

Arg Ala Ala Met Lys Leu Ser Lys He Cys Asn Asp Leu Arg Leu Leu 

340 345 350 

Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu He Asn Leu Pro Pro Arg 

355 360 365 

Gin Ala Gly Ser Ser lie Met Pro Ala Lys Val Asn Pro Val lie Pro 

370 375 380 

Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 

405 410 415 

Pro Val He Gly Glu Ser Leu Phe Gin Ser Leu Arg He Leu Gly Asn 

420 425 430 

Ala Ala Lys Thr Leu Arg Glu Lys Cys Val Val Gly lie Thr Ala Asn 

435 440 445 

Ala Asp Val Cys Arg Ala Tyr Val Asp Asn Ser He Gly He He Thr 

450 455 460 

Tyr Leu Asn Pro Phe Leu Gly His Asp He Gly Asp Gin lie Gly Lys 
465 470 475 480 

Glu Ala Ala Glu Thr Gly Arg Pro Val Arg Glu Leu He Leu Glu Lys 

485 490 495 

Lys Leu Met Asp Glu Lys Thr Leu Glu Ala Val Leu Ser Lys Glu Asn 

500 505 510 

Leu Met His Pro Met Phe Arg Gly Arg Leu Tyr Leu Glu Asn 
515 520 525 
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lit 8 1 m&m 7 mwi(D y *mi®m<D%%mft 

[00 0 1] 

C. 4.3.1.1) £^-Ki-*£^£^tf=>y*$i*B 
[0002] L-Txs<y*^mn^ ^r^y^o- 

[0 0 0 3] 

Sfca 5 &£<£5££*lTl^ WtLtf. I.Chibataeta 
1., Appl. Microbiol., 27,878 (1974) ;^B86 1 
-29 7 1 8-^£&; #§11036 0-1 20 9 83^ 

[0 0 0 4] -jj x TX/*ju? — tfSr^-K-fSM^?- 
k LTtt, 3^* y tT • 3 y (Escherichia coli) 
^^©Jg{5^ (Journal of General Microbiology. 
130,pl271-1278, 1984 #18) RXfis*.- K*"*"* • y 
/Utnx^t^ (Pseudomonas fluorescens) &#S<0 
iSfc^ (Journal of Biochemistry, 100, p697-705, 1 
986 &M) &£<W$Z£ti,X\<^Z t ^<Doh^>^\) t 

r • ^ y *sw>r*'</u*— - tfj*, 77? 
a>e>i 9. 3^-c4fMMLtv^rt^p>nT 

(Archives of Biochemistry and Biophysics, 
147, p563-570, 1979 #J8) . LfrLtt&b* )) 

[0 0 0 5] 



[0 0 0 6] 

te-^tf-yy** kk^alt, =«y*siwai«r«ir 

( 1 ) ^sfta*3fe<or ^^3- K-fs 

ite^DNA ; 

(2) Kae^DNA^»A**i*:JB*iL^7^$ K; 

(3) 0BB»*.^7^5 K"C»JtKJJI$tLfc3y*S»B 

<4) fflew&&£friz*v*Mtom&R^y-T--*wi 

[0 0 0 7] £Tr\ *SS9!Kov>T£ blcB»fcIWl-r 
[0 0 0 8] *&m<D \T Mr=»— K1"6» 

vu*— - fef (EC. 4. 3. 1. 1) 5r=»-K-rS^e^DN 
[0 0 0 9] T^/V*- K-f*Xe?fr*tr 

hz>) ommc = v*mmmxhtit£ 

^f!i!)A'77/<AMJ-2 3 3 (PERM BP- 
1 4 9 7) feilF-tOft** ; yutT/<^^y i>A • T 
>^-7y^^ (Brevibacterium ammoniagenes) AT 
CC6 8 7 1, f^ATCC 1374 5. |^ATCC13 
74 6 ;^l/^f!)!)A.f/<!)i?^A (Breviba 
cterium divaricatum) ATCC14020 ^Ufcf/^ 
^f!)!>A-7^h77^^A (Brevibacterium 
lactofermentum) AT C CI 38 6 9 ;=»•) *y<^r«f - y 
• ^/u^ ^^7 A (Corynebacterium glutamicum) 

atcc3 i 83 i<$&&mic&.mztiz>. 
[ooio] ztihv&temm&tofrhAmfrzim-t- 

[0011] AWr^tt, ±IE^ y ^Sa®. 

0fx.ff^UlTy<^xy • yyy<Jx (Brevibacteriu 
o flavum) MJ-233 (FERM BP-1 4 9 7) 
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[0 0 12] 5fc1\ *7i>\fs<0?9 *A . 7 

^fe^DNA$ra^^(S»*. 0*;ttfSau3AI£ffi 
V>T\ DNA^(D^# 0-3 0 k b(C^5 J; 

[0 0 13] *§<bftfcDNAi0r)f£=i;*S FX**-* 
tfixtfpWE 1 5«*AU Z<D=*X* K^XDNA i 
n vitro Packaging Kit £J8^6Jga>£AK: J: 9 . 7 
tfafi^^H Lfc*jaBK*&8c ( J ournal 

of General Microbiology, 130, pl271-1278, 1984 

[0 0 14] &bflZ>]&nfc&m KDNA£ 
Wr^A • J - 2 3 3#&fe#&£(D 

[0 0 15] LT^£>h,$A»r>m> **S#tt2 

[0 0 16] *rT\ ±fc-C»fe*L5A*tt«r£tf=i* 
S K&a£*MR»»*ffl^T«lKU #bWDNA 

manic j: wsa7^^^— tf^tnufc^jna* 

M*lc«AU l - *Vi^ * vg££ 

[0 0 17] ftbtlZJ&mfe&&£ KDNA 

«U MR»*^^* 9 #A£ftfc7 

^Wt!)^ • 77/^Mj-2 3 3t*%6ttAft 

[0 0 18] Z<D±0l£VXlfrbtlZ>AmK<O-^>&* 
±&7u\?s<?7-}) £A . 7 7^AMJ-2 3 3t£0>ft 
fe#DNA£S&J«»3*Sau3 A 1 <DUft5m\Z 

Ava I 1 
Cla I 1 
Hind III 2 
— *\ lIBLfc^H^/^f y A • 77^M J - 2 
3 3 OSteftDN AfrMIHMtEcoR 1 9 fcb*f £ t 
iCXV&btiZXZ Ztmz. 4 k btf)DNABr>ilCO 
V^Ttt. ^^JSSR^^^^^ KpUCl 8£*:H;p 
UC1 ^JAl^S^**^** u^f- KH|R£ (dide 
oxy chain termination i£) (Sanger, F. et al. , P 
roc. Natl Acad. Sci. USA 74, 5463, 1977) tC 

ATG TCT AAG ACC AGC AAC AAG TCT TCA 
Met Ser Lys Thr Ser Asn Lys Ser Ser 



£oT#<bft*:fc£2;toft2. 4 k b^DNAi^^ 

[0 0 19] ~<0#}2. 4 k b®7^^>^- 
K1-*&fc^£^!*DNAl3rtf£, £flOf&IBiS*i$f-eg) 

1 MflCf o 

[0020] ft*, *w«g»fc*v^r, M8#iSic<fca 

VSIttttftj ri, DNAiij-M7 p 7^5 K*\ MR 

[0 0 2 1] r«K»ffr^f *j Xttf/7*5 

tt, x^x!)t7'3!)<07^77-^ ( A. phage) 
ODNAfcMRBMfHind 1 1 1 -C£)8rLT?#e>;h,5# 
-?-§BEfcJ<o D N Am)i <om— 7 # p — * y /u±-C<o^cSb 
^TltJM'L*WMI&£<S* % #yr*!JA'7 

!)©7r^'3:y^^l 7 4 7r-*^ X 1 7 4phag 
e) ODNA&MRiMtHae 1 1 I ^SWrLTW 

^-f-*UE*DODNAWf>i-«>ia— #yr^u/vr$ 
±-Coac»Bi-e»3&»*b6«gWilWi:*<3#. SOBrDNA 
BrtfXtt:/?:** K<0#DNA»^*#$«r*ttJi- 

«r*D»Ur*«)S. fc*5, #DNA»fii-0«$©ifc)l 
KiS^T, 1 k b&±<^tf<ra*:£;*|co^Ttt, 1% 

U ff)0. lkbWik b*»<0»tf<0:fct$fcov* 
TW:4%7Ky7^y/U7^ K^«ft*»^ 

[0 0 2 2] 
[£l] 

1 

flWrttffJT-g>*3S(kb) 

1.7, 0. 7 
1.3, 1.1 

1.7, 0.3 5, 0.3 5 

x v totr * r. 1 #-c# 6. r co * 5 k Lrfcjg J: 

2. 4 k b©DNASrn u OiI£5)J t t 3 <Ot-7*y'J 

-f>fy/7i/-A(o#to»^fLfcr^^^ 
*r=-Ki-a»e*r*. *<DE^£*rLT:fc9. 526 

*>7S/§*&3— Ki-*1 5 7 8£>&g#a>e>8lj££*L 

6 : 



GAC TCA AAG AAT GAC GCA 48 
Asp Ser Lys Asn Asp Ala 
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1 

AAA GCC 
Lys Ala 

TCG CAG 
Ser Gin 

AAA ACC 
Lys Thr 
50 

GAA CTT 
Glu Leu 

65 
GCG GTG 
Ala Val 

GAT TTC 
Asp Phe 

AAC CGC 
Asn Arg 

TGG GCT 
Trp Ala 
130 
CCC ATC 
Pro lie 
145 

ACC AAC 
Thr Asn 

AAG GGC 
Lys Gly 

CAG TCC 
Gin Ser 

GCT GGA 
Ala Gly 
210 
TTC CGC 
Phe Arg 
225 

ACC CAG 
Thr Gin 



GAA GAC 
Glu Asp 
20 

TCT TCA 
Ser Ser 

35 
ACG GTT 
Thr Val 

CAG ATC 
Gin He 

GAC AAC 
Asp Asn 

ATT CGC 
lie Arg 
100 
CGA CTA 
Arg Leu 
115 

TGT GAT 
Cys Asp 

GAT GTG 
Asp Val 

GAA GTT 
Glu Val 

GAG TAC 
Glu Tyr 
180 
ACC AAC 
Thr Asn 
195 

CTG CAG 
Leu Gin 

CAC AAG 
His Lys 

TTG CAG 
Leu Gin 



5 

ATT GTG 
He Val 

GAC AGC 
Asp Ser 

CAG AAA 
Gin Lys 

CCA TCC 
Pro Ser 
70 

TTC CAA 
Phe Gin 
85 
GGC ATG 
Gly Met 

CAC ACA 
His Thr 

CAG ATC 
Gin lie 

TTC CAG 
Phe Gin 
150 
GTT GCC 
Val Ala 
165 

CAC ATC 
His He 

GAT TCC 
Asp Ser 

ACC CTC 
Thr Leu 

GGC AAT 
Gly Asn 
230 
GAT GCT 
Asp Ala 
245 

AAC CTC 
Asn Leu 



AAC GGC GAG 
Asn Gly Glu 
25 

GCT GCA GTT 
Ala Ala Val 
40 

AAG TTC CGA 
Lys Phe Arg 
55 

CAC GCA TAT 
His Ala Tyr 

ATC TCA CGA 
He Ser Arg 

GTC CAG GTG 
Val Gin Val 
105 

CTT CCA GCA 
Leu Pro Ala 

120 
CTC ATT GAG 
Leu He Glu 
135 

GGT GGC GCA 
Gly Gly Ala 

AAC CTT GCA 
Asn Leu Ala 

CTG CAC CCC 
Leu His Pro 
185 

TAC CCA ACT 
Tyr Pro Thr 

200 
ATC GCT GAA 
He Ala Glu 
215 

GAG TTT GTC 
Glu Phe Val 

GTT CCC ATG 
Val Pro Met 



GCA TTC GCG CAC 
Ala Phe Ala His 
260 

GCC AAC CGT CTC CTC GAG 



10 
AAC CAA 
Asn Gin 

TCG GAA 
Ser Glu 

ATC GAA 
He Glu 

TAC GGC 
Tyr Gly 
75 

ACC ACC 
Thr Thr 
90 
AAA AAG 
Lys Lys 

CAA AAA 
Gin Lys 

GGA CGC 
Gly Arg 

GGT ACC 
Gly Thr 
155 
CTT GAG 
Leu Glu 
170 

ATG GAT 
Met Asp 

GGT TTC 
Gly Phe 

ATT GAT 

He Asp 

GAC ATC 
Asp lie 
235 
AGC TTG 
Ser Leu 
250 

CAG ACC 
Gin Thr 



ATC GCC ACG 
lie Ala Thr 
30 

CGT GTC GTC 
Arg Val Val 
45 

TCG GAT CTG 
Ser Asp Leu 
60 

GTG CAC ACC 
Val His Thr 

ATC AAC CAC 
He Asn His 

GCC GCA GCT 
Ala Ala Ala 
110 

GCA GAA GCA 
Ala Glu Ala 

125 
TGT ATG GAT 
Cys Met Asp 
140 

TCA CTG AAC 
Ser Leu Asn 

TTC TTA GGC 
Phe Leu Gly 

GAT GTG AAC 
Asp Val Asn 
190 

CGC CTG GGC 
Arg Leu Gly 

205 
GAG CTT CAG 
Glu Leu Gin 
220 

ATC AAG ATG 
lie Lys Met 

GGC GAA GAG 
Gly Glu Glu 



15 
AAT GAG 
Asn Glu 



96 



GCA GAA GAG 
Ala Glu Glu 
265 

GTC AAC CTT GGT GCA 



GAA CCA 144 
Glu Pro 

CTT GGT 192 
Leu Gly 

CTT CGT 240 
Leu Arg 
80 

GTC CCA 288 
Yal Pro 
95 

TTA GCA 336 
Leu Ala 

ATT GTC 384 
He Val 

CAG TTC 432 
Gin Phe 

ATG AAC 480 
Met Asn 
160 

CAT GAA 528 
His Glu 
175 

ATG TCC 576 
Met Ser 

ATT TAC 624 
He Tyr 

GTT GCG 672 
Val Ala 

GGC CGC 720 
Gly Arg 
240 
TTC CGA 768 
Phe Arg 
255 

GAA GCT 816 
Glu Ala 



GTG CTG CGT 
Val Leu Arg 
270 

ACC GCA ATC GGT ACT 864 
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Ala Asn Arg Leu Leu Glu Val Asn Leu Gly Ala Thr Ala He Gly Thr 

275 280 285 

GGT GTG AAC ACT CCA GCA GGC TAC OGC CAC CAG GTT GTC GCT GCT CTG 912 
Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 

290 295 300 

TCT GAG GTC ACC GGA CTG GAA CTA AAG TCC GCA CGT GAT CTC ATT GAG 960 
Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu lie Glu 
305 310 315 320 

GCT ACC TCT GAC ACC GGT GCA TAT GTT CAT GCG CAC TCC GCA ATC AAG 1008 
Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala lie Lys 

325 330 335 

CGT GCA GCC ATG AAA CTG TCC AAG ATC TGT AAC GAT CTA CGT CTG CTG 1056 
Arg Ala Ala Met Lys Leu Ser Lys lie Cys Asn Asp Leu Arg Leu Leu 

340 345 350 

TCT TCT GGT CCT CGT GCT GGC TTG AAC GAA ATC AAT CTG CCA CCA CGC 1104 
Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu lie Asn Leu Pro Pro Arg 

355 360 365 

CAG GCT GGT TCC TCC ATC ATG CCA GCC AAG GTC AAC CCA GTG ATC CCA 1152 
Gin Ala Gly Ser Ser He Met Pro Ala Lys Val Asn Pro Val He Pro 

370 375 380 

GAA GTG GTC AAC CAG GTC TGC TTC AAG GTC TTC GGT AAC GAT CTC ACC 1200 
Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

GTC ACC ATG GCT GCG GAA GCT GGC CAG TTG CAG CTC AAC GTC ATG GAG 1248 
Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 

405 410 415 

CCA GTC ATT GGC GAA TCC CTC TTC CAG TCA CTG CGC ATC CTG GGC AAT 1296 
Pro Val lie Gly Glu Ser Leu Phe Gin Ser Leu Arg He Leu Gly Asn 

420 425 430 

GCA GCC AAG ACT TTG CGT GAG AAG TGC GTC GTA GGA ATC ACC GCC AAC 1344 
Ala Ala Lys Thr Leu Arg Glu Lys Cys Val Val Gly He Thr Ala Asn 

435 440 445 

GCT GAT GTT TGC CGT GCT TAC GTT GAT AAC TCC ATT GGC ATT ATC ACT 1392 
Ala Asp Val Cys Arg Ala Tyr Val Asp Asn Ser He Gly lie He Thr 

450 455 460 

TAC CTG AAC CCA TTC CTG GGC CAC GAC ATT GCA GAT CAG ATC GGT AAG 1440 
Tyr Leu Asn Pro Phe Leu Gly His Asp He Gly Asp Gin lie Gly Lys 
465 470 475 480 

GAA GCA GCC GAA ACT GGT CGA CCA GTG CGT GAA CTC ATC CTG GAA AAG 1488 
Glu Ala Ala Glu Thr Gly Arg Pro Val Arg Glu Leu He Leu Glu Lys 

485 490 495 

AAG CTC ATG GAT GAA AAG ACG CTC GAG GCA GTC CTA TCC AAG GAG AAC 1536 
Lys Leu Met Asp Glu Lys Thr Leu Glu Ala Val Leu Ser Lys Glu Asn 

500 505 510 

CTC ATG CAC CCA ATG TTC CGC GGA AGG CTC TAC TTG GAG AAC TAA 1581 
Leu Met His Pro Met Phe Arg Gly Arg Leu Tyr Leu Glu Asn 

515 520 525 



System- 1 Plus&m^X&f$,£tltci>(DXh^X t> J: 

[0023] srE^<yutr/>^7 L y ?A • 7 

7/UMJ-2 3 3<DSk£{fcDNAa>fc&#£ft*:*:& 

^> {cifiEE^Jo-BPd^ft $ fix v * -5 t> <r>Xh o T J: 

[0 0 2 4] ^±KS£ftLfc*££#fc)2. 4 kb<0D 
[0 0 2 5] *&m<T>TX'<;V?~ 

^$T^tfDNA»r^ (ABrtt) f*> a u *a»B«rt-e^ 

[0 0 2 6] *«W(D7XX/U^- tf$T3-Ki- 

[00 2 7] *3KW©A»rfr*WA**- 6 r fctfTt 5, 

-4 2 1 2#9J*ffl#fc£«0>:7'7*S KpCRYS 0 ; 

7 6 5 7 5^fl:!Ste^7 7i * KpC 
RY21, p C R Y 2 K E v pCRY2KX, pCRY 
3K7, pCRY3KEMpCRY3KX;1$Wl 
-1 9 1 6 8 6 ^temt-KMn?? X 5 KpCRY2A 
tfpCRY3 ;^WB858-6 7 6 7 9*H*«fciB*G> 
pAM3 3 0 ; ttHBB5 8- 7 7 8 9 5^^(C|2^(0 
p HM 15 19; #0fjB8 58-192900 
t^pAJ 6 55, p A J 6 1 1 p A J 1 8 4 4 ; 
#88635 7-1 3 4 50 0tl:£tOpCGl ; #BSB8 
5 8-3 5 1 9 7^«ICie«^)pCG2 ;M5 7 
- 1 8 3 7 9 9^$glCgS^cDp CG 4Jfctfp CG 1 1 

[0 0 2 8] >l^t>3 9*&m0»£^?*-X-cjfl 

(0^K,^tf^7^-; K P CRY3 0, pCR 
Y21. pCRY2KE. pCRY2KE, pCRY2 
KX. pCRY3K7 4 pCRY3KEWpCRY3 



[0 0 2 9] ±127^*5: K^?-pCRY3 0£3B 

*(Brevibacterium stationis) IF012144 (FE 
RMBP-2515) KpBY50 3 {Z 

(DZfy** K0>ffJRBlCOt*TttttDli¥ l-9 5 78 5t 

^£^*>DNA8rtf£tj09fcHU ffiUBRXEc oR 1*5 
WKpn I T*±^$^2. 1 k b<n-77X^ KO£ 
^ftaHSr^Sae^Sr^trDNABfr^^SIijmi-. C 
tlbOWmK*-??*^ KpHSG2 9 8 (£ig£fi) 
(OEcoRK K p n I mtRVS a 1 I g&lcl&^&tf 
rirtciO, 7^77^ K^^- p CRY3 0^fif 

[0 0 3 0] ±127^7^5: K-<^^ 

OA»f>tO^A^ fcl/Lfcf:/?^ K-^*-*l£l{@ 

So 

[0 0 3 1] 7'7^^ KpCRY3 0^*^Ai 
tf^AJS. /7^;KpCRY30i^WlEco 
R I Kilter axtA**— ¥«T3- K-r 

Sitte*£^tfDNA»rtf (ABrtf) $rDNA^-f 

-cs£SS£-frs r t k ± ft o r t #-c# 
[0 0 3 2] ^oipiar^nw^^ k p c 

R Y 3 0 \C$LmW(0±2 £ £Sft 2 . 4 k b <Z> ABrtf*** 

lc#&U:/8^6 r £ Zm&z.zfyx * K<D-o-C 
£>9> ^ KpCRY3 0-A 

spBt^U. /7^U'pCRY30-AspB 

So 

[0033] :O/7^U*pCRY30-AspBW 

$h$r^/NV^- ¥3te^*^tf= y+snmrt-ett 

ife»<o«aMto«r^v^T L - r ^>««:S3eic»* 

[0 0 3 4] ^laa^x^; Kt?^©|5g|L9S 

fUl)A-77^AMJ-23 3 (FERM BP-1 
4 9 7) . /l/tr/^7!/')A-77^AMJ-233 
-AB-4 1 (FERM B P- 1 4 9 8) % zfu tTs< 
?7- V - 77/<AM J -2 3 3-ABT- 1 1 (F 
ERM BP-1500), -Jlsifs^Ti) ^«77 
/^MJ-2 33-ABD-21 (FERM BP-1 

499) m-mi btiz. 
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[0 0 3 5] ft*5, lieOFERM BP-1 4 9 8<D 
mm*. FERM BP- 1 4 9 7<D®8c£&aci: LT 
DL-ft-7;/ ^ift^^SWtC^^ttit^^ / 
*-^*fttttt^*-C*>5 (^BS 5 9-28 3 9 8^ 
&S&3 — 4fl|#!$) * "kit. FERM BP- 15 00 
Om&n, FERM BP-1 4 9 7 (DBS8t£&#:£ L 

-C*>5 0ftBSBS6 2-5 1 9 9 8-g-&tt*fR) c $ 
IC, FERM BP-1 4 9 9 <D&fcttF E RMB P - 

1 4 9 7 LfcD-a-T ^/Stf7^ 

*-i?KStt***T*S (#&BB8 6 1 -1 7 7 9 9 3 
*&ttMB) . 

[0 0 3 6] wtie>Om^<Ote<C. ^l/Wr^ 
A • T^t^T^-^^ (Brevi bacterium anmoniagenes) 
ATCC6 8 7 K I^ATCC1 3 74 5, f^ATCC 

1 3 7 4 6 ; ^U^^fy ?A ■ T'< D % * A (Brevi 
bacterium divaricatum) A T C C 14020; *f ^ \fs<9 T x ) 
£A • y? V7 T — 7* A (Brevi bacterium lactofer 
mentum) ATCC 1 3 8 6 9;^ !)^/^r!i ?A • ^ 
/I^ ^ # A (Corynebacterium glutamicum) A T C C 3 1 
8 3 1 S?«r«±ttdMfe£ LTffllr^ r t So 

[0 0 3 7] /XfcteiLr^Wf^A. 77 
/<AM J - 2 3 3 **<&M*S:JB^a»£\ 
tt5^7^^KpBY50 2 (#59086 3-3 6 7 8 

6 ore, *4>£9&»fr£tt, ^BS^i^y^^^ Kp 

BY5 0 2«r»*i-5^i:d$a*UV\ ^<t9^7 
^U'p B Y 5 0 2 ^it^t LTtt, 

HiT$)^U A*Wl£»*+*r£t>^te-e*S[B 

act. Rev. 3_6^p. 3 6 1—4 0 5 (1 9 7 2) # 

fig] o ±12^7 *^K P BY502 £ AAftKMttT* 

[0 0 3 8] ii^l/^^r!) ?A • 77^AM J - 

2 3 3<0±W&3F££fc&#-r*a«<DT* y 

(fttt : 0. 2-5 0/z g/ml) fcL<tt^^ 
V^-fu* K : 0. 2-50a g/ml) 
triffifite. 1 m 1 S9I&1 0M&K&*£5fcfiraU 

* S KJAttttfl?frftV\ 7*7^;KpBY502 

BY5 0 2^*$nfc7'l/^<^f!)^ • 77vU 
M J - 2 3 3 ft&mfttfftbfl*. 
[00 3 9] r(0j!9JCUT#biX5yu^^^y •> 
A • 7 7^AM J — 2 3 3 AftM*^ V>m& 7 * ^ K 

- ifu K#7lCO^Tfcie>ftTt>5«fc 9tC[Calvin, 
N.M. and Hanawalt. P. C , Journal of Bacteriolog 



y, 1 7 0 t 2796 (1988) ;lto,K. , Nishida, 
T. and Izaki. K. , Agricultural and Biological Chem 
istry, 5j2_, 2 9 3 (1 9 8 8) MB] . DNA$$ 
B^O/^l^SuifUSatoh, Y. et al., Journal of In 
dustrial Microbiology, _5, 159 (1990) # 

[0 0 4 0] ±&(D*&~C1&'g&&l,XftbflZyxs< 

^ry^ - 77/UMJ-2 3 3***««**feS: 

[0041] &mn&mm. nmm. mm&#&$trm 

tf^/Vn-;^ ^y-yK jg£g$d^ 

■7V*-. * if 5 /fit **7>Zf<D&mv*$>#<0 

[0 0 4 2] iift, Ig&^Ofrmtt 

^ftTlC, i^20-4 0t, L<f*2 5-3 5t:0 
fi*-Mf 5 Itm^ pHtt 5 0, 

$rmL<fl7-8^35t-r6rt^-C^, «#*©pH 

owfiw«xMtT/v^ y urn ozt&-?zz> 0 
[0043] #mmim*>BimMm&n* »* u < wt i 

-5^fi%, MtC$f£ L<f*2-3£S%-Cfc£o * 

[0 04 4] :oi ?»cLrwbii-5^ll^t>«-*ffi 
[0045] L-r^x<9^>tfc±rtKist*5v^rtt, 

d«> l - r ^* 7^>^ar ^^n^A^^- ^^qt 

TRopHOT/^U t£lc3ol*T&4 0~6 0t:<OjftA 

[0046] ei±tc5$-<fc^Df m&<nm&*. mm<m 

[004 7] L*»LX**W«Ctt^.fX % ±S««««X 
[0 0 4 8] 7^-/vg?X«^rOlg<tr>^^rXrt:T 
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~6 0X:<D&®ftx?rftozt&X$Z>l>K T*s<A'fi 

—wgm&z^&Lx 2 0-5 o T:<Dftmft -cutfer 

1 : 5©ttfflrtasB3-C*>* 0 
[0 0 4 9] 

[oo5o] m&mi 

#) <D?u->{\: 

(A) ^Hf/^f'J £A • J - 2 3 3<D± 

DNAOfttti 

A«Pift :^2g, (NH 4 ) 2 S0 4 

7g, K 2 HP0 4 0.5g. KH 2 P0 4 0.5g, Mg 
S0 4 0. 5 g x FeS0 4 - 7 H 2 0 6mg, MnS0 4 
4-6H 2 0 6mg. »S^2.5g, #tf*/&5 

^=^2 0 g, ^©tKI 1] 1 lie, ^nr/^f!) 
>)A.77/^MJ-2 3 3 (FERM BP-149 

tl1t&ft&l 0mg/ml©»g^y y^-A$r^tPl Ora 
M Na C I -20mMhy*ig»f£ (pH8. 0) - 
ImM EDTA-2Na^l 5mlJC®S Lfco 

by 0. 5%ir^6«t ^Ic^JUfl 

U 5 0t:-e6^^<aLT^IlLfc o r<a&ffi£ic x 

1 0 5)P^5^lcgau^, ^S^ia^^SI (5. 
OOOXg, 20#f$ x 10-12t) U ±fif@#£ 
gl#tfh V *A£o. 3M£ft*J:9lcmaDb 

ZcDNAiC 1 OmMMx^ (pH7. 5) - 1 m 
M EDTA-2Na^5mlM^ 4tt-^§I 

[0051] (b) m&tt&m® 
±s (a) rnvniffise^fT!) vj* • 77/<amj 

-2 3 3<OiDNASfi(O9 0/i 1 £fcJKBMitSau3A 
I lunit£/8V\ 3 7t-C2 05)P«^gPMiH 
L/to ^W^«DNAl:n7^KpWE15 h 

&y >&<fc^gLfc:'bO£2&^U SOmMhMg® 
ft(pH7.6), lOmMi/^Kh-^, 1 m 
M ATP, lOmM MgC 1 2 WT4DNA!) ^/ 



[0052] (o t*/<;v*— esra-K-rsae^ 

£^tf^.x^ K<Di§&±^fc^ig&ie/iH^T;^ 
/t^-^fc&^lgg&fctt, ^>;n!J fc7 • 3 y k- 
1 2 J RG 1 1 1 4 (as pA2 3) [ () ftn 

T^/</U^— tfitfrl-a! (Genotype) &1tZ<D 
&&:<Dnffi&J:TfW&ljma^Xn. Journal of Gen 
eral Microbiology, 1 3 0 , 1271-1278 (1 
9 8 4) #fSi] 0 

[0 0 5 3] ±te (B) *C»fc3*$ K«ttfc/BV\ 

»Bi^* y t r • 3 y j rg i 17 4^^^®^a 

U TV^vy V50mg^O^i§% [K 2 HP0 4 
7 g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g. Mg 
S0 4 - 7H 2 0 0. 1 g, L-^/U*^ >WL-f-hV £A 

13 0 mM&^ i 6 g i i icmm 

DNA in vitro Packaging KitSr/Hv^TfTofCo 

* KDNA^ifflu h'&mmmmizzvwwr 

*S KpWE 1 5<£g£8. 8 k b^DNABrtflCflP 
x., f ^3 0 k b<DDNASr){-^f,iit, #3* 
^ KSrpWE 1 5 -As ptftZLIt. 
[0 0 5 4] (D) T*/</V*-i?£:n— K1"£itfc^ 
Sr^frDNABrtf (A. Brtf) <r)-fy^% K P HSG3 
9 9^<DV-7* n— zlsV 

JLI2 (C) KpWE 15-As pt^&S 

ixaDNAmA»rJmsft30kb£*#<, ^/Bft-Cft 

ZtcMZ^ KpHSG3 9 9 «? rfi 

m -T^^/u^—fef^3-K-t-53tfe^-^tfDNA 

[0 0 5 5] ±^ (C) mX'&tt=>X * KpWE 1 5- 

as p&mmmmEc or i~?®mi>tz.h<ot. 7*7^ 

U'pHSG3 9 9&fflR6Mf E c o R I T$)BrUht> 
<a£&£*U 5 0mMFy7g«i (pH7.6) , 1 
0mMv?f^Kh-;K ImM ATP, lOmM 
M g C 1 2 &tfT 4 DN A y #~ t? 1 iinitOS-j£#£8ajO 
U (&J&fr<a»&f2&&»gT&5) , 1 2t:-ci 51$ 

[0 0 5 6] Ifbix*::/?*^ K»tt*rJfll\ mt*^ 

Adjournal of Molecular Biology, 5 3 , 1 5 
9. 1 97 0) i:i?»xi/xyt7»3iJK-12 JR 
G 1 1 1 4 (a s pA2 3) tt£J&©*£&U ^°7A 
7x^^-/l/5 0mg^tpM^ [K 2 HP0 4 7 
g. KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 lg.MgS 
0 4 - 7H 2 0 0. 1 g, L-?/l>?*^mi'ht) r>i,3 

o mM&vmzz i 6 g 1 1 icmm t^mm u 

[0 0 5 7] Z<D®t&±<D2im&Z1ZmzX. *)WiWf%3k 
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2.2 k bODNABrK-ICfln;^ ^£#J2. 4 k bOjf A 



[0 0 5 8] *fc±IB"Cftfc:/?;*5 KfrMMMM 

[0 0 5 9] 
[£2] 



& 2 



/7^$ KpHSG3 9 9 Asp 



Aval 
C 1 a I 
E c o R I 



2 
1 
2 



±B©«ll»*»fcJ:!J»«^te>n*^7^5 K*pH 
SG3 9 9 - As p fcifo&Lfc. 
[0 0 6 0] EUUcfcO, r^^— tffta— Ki"S 
IWWtf**SWS2. 4 k b0>DNA0r# (E c 

[oo6i] mum 2 

XJfcttlO (D) ^T*#f>nfcTX/^u^— gfca— K 
-fSii^$r^tf^^^2. 4 k b<DDNA»rtfKo 
l^T* ^OifigE^JSr:/^;^ KpUCl 8$fcl*pU 
C 1 9 tm^SififttisX 9 v*?- KB$& (dideox 
y chain termination^) (Sanger, F. et al. , Pro 
c. Nat. Acad. Sci. USA74, 54 6 3, 1 9 7 
7) fC«t9^2^^Lfc^|gllC^or^Lfco *<o 

5 7 8 J: •? «rt $*vo >6:t tfH9l Ufco 

[0 0 6 2] £&033 

(A) 5: KpBY50 3<Dia$| 

^7^U'pBY503H, -fUVrt&TWJ** 
ft^^IF012144 (FERM BP-251 

5) frbftmztntfti-mfoi o/xy/i'hxD??* 

$ KT*>*K - 9 5 7 8 5#4fc*fcSB««>J:5 

fcLXIWLfc. fMHMAM QMI2k. (NH 
4 ) 2 S °4 7 8* K 2 HP0 4 0.5g, KH 2 P0 4 0. 
5 g. Mg S0 4 0. 5 g, F e S0 4 • 7H z O 6m 
g . M n S 0 4 • 4 ~ 6 H z O 6 m g % 2 . 5 

g, #1f*^y&5g, lTft>2 00 W g 4 JUtf-rS 
>200*rg, ^3-^2 0g&t;i@*l 1] 1 1 
|C, yi/^r^A • *>X*"*=* 1 FOl 2 1 
4 4£#»8ft8!8J8*-CJ§*U ftfc 
HfcB§#£ 1 0mg/m 1 4>Sftlc y J^— A££tr® 
ffift [2 5mMh y * (t Ko+^f/W) TS/ *9 
>\ 1 0 mMOEDTAv 5 0mM^^] 2 0m 



flBfBf>fr(0*;*$ (kb) 

3.6. 1.0 
4. 6 

2. 4. 2. 2 

ifc»»u 3 7 < t-eii$Pi8raS£^jto E«*tcr^ 

*y - SDSI [0.2N N a OH> l%(w/v) 
SDS] 4 0ml fct&taU LT^i&ICT 

» [5Mi»*y !>A-jg»60ml , i»11.5m 
1 > S@7K2 8. 5m 1 ©fi^ffl 3 0ml &*&DU 

[oo63] mmm±tt&bmz» u 4 t-e 1 0 » 
hl 1 5. 0 0 0 x g ©3t^5MB*c^rt, ±mmzm 

[0 0 6 4] Ztl\£^1k<Oy ^ / —/is -^an^;u^ 
(7x/-;v : ^nn^=l : 1 fcftifc) 

*MFic*u SaT-C5»IBl 5,0 00 
/ —zi'MBiL -2 0ttiWl^ 4tT- 

i o »ibl i 5 , o o o x g oa^»*jc^rt. et{s$r 

[0 0 6 5] 2tR*WE&JML TE«8rf£ [ h y * 1 

OmM. EDTA 1 mM ; H C 1 \CX p H 8 . 0 (Cf§ 

k 2mi ®mm\cm.it±z/i?j*mm is 

f&»&<0TEig*?£l 0 0ml KJAft-ttslrAl 7 0 g 
S:**$*fc«] 15mlH0mg/m|x^»)A 
KSfilml «rA0^.r, **«rl. 3 9 2 g/ 
m 1 fc^fctf*:. w4>KKfr 1 2trC4 2«M«* 1 1 
6 , 0 0 0 X g Oig*k£lS£fTofco 
[0 0 6 6] KpBY5 0 3«t3BI^M6flaifJCj: 

^7^n*pBY50 3 &$tr#mm&'&it a 

[0 0 6 7] &^VZ<D#mm$:ma<D'( VT%>\,7>\> 

t, ^^ICTES*«IC^tTS*f^To3to C^)J: 
9 tC UT^ 7 ^ ^ K p B Y 5 0 3 ^ftHI9ri 

3 Mg^^- hV$ J*mm&&&&m S O mMiC^W U 
fc^> 2fi&Sai^y— a-^x.. -2 0tl^EL 
fc, rcD&8t£l 5. OOOXg^ig^ieic^MtTD 
NA*tt»$^ ^7^U*pBY503^50agi 
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[0 0 6 8] (B) 7*7X* p<*^£r—. p CRY 3 0 

^7^^K P HSG2 9 8 (£«£$!) 0.5Mg(Ci 
(SS^Sa 1 I (Sunits) & 3 7t 1 *$m5J&Z*t. 

[0 0 6 9] 1515 (A) m-emmV1f7yx* KpBY 
5 03(O2ii gl:$IMXho I (limit) £3 7<C 
t'3 0^«$^ y?*^ KDNA^Ml 

[0 0 7 0] l^t©/7X-; KDNA5)tt«^L, 

0mMhMg«ipH7.6, 1 OmM MgCl 2 , 
lOmMi^f^K h-;K lmM ATP&T/T4 
DNAy^~^luniUC/i:6<t9iC«-^^{bU, 1 

7 • =* y JM l o 9*zs\*T> (£j§2£) 

[00 7 1 ] Jgg&&tfc|;t 3 0/<g/ml (&&»£) 
<D%+'*-(i'> s 100/ig/ml (ftM$) (O I P 
TG (^y^yDf/W- 0 - D Y\?7 Sis 

K) 100^g/ml (ftftMtft) OX- gal (5- 

y*u^ - 4 - # u u - 3 - j *s yy /u - /s - - jSy# y 
\??s>v) £<£tfL*Si6 (hy^hvi o gv g*#^ 

^5g, NaCl 5 gRVWkl 1 , pH7. 2) 

OSr^ftU ^ KSrT/to&y - SDSfe 

[T. ManiatisE. F. Fritsch, J. Sambrook, 
"Molecular cloning" (1982) p90^91^ 

[0 0 7 2] *<D&^ /7^U*pHSG2 98^)S 
a 1 I &mz77X* Kp BY 5 0 3ffc3fctf>#>4. 0 k 
b (DWtfttmXZiXltzr? * * KpHSG2 9 8 - o r 

[oo7 3] mcm&<7>jjm*m\,\ mm (a) 

hHtz^y^x Kp BY 5 0 3 DN A&BOPRS^K p n 
I^Ec oR I \CX&mLX'&bftZ>%)2. 1 k b <D 
DNA»r^i2e/7^$ KpHSG2 9 8 - o r i <D 
Kpn IRVEc i R I Sflftl^ u-zz V^U 7?* 
c K-<i7^-- pCRY3 0£HMLfc o 
[0 0 7 4] mteW4 
7*7* % Kp CRY 3 0 - A s p BCDffr^&tfn y 

<0 (D) ^-C^bilfc^^^ KpHSG3 9 
9 - A s p 5 u g £r$dPK»3iE coRI £5unitffll\ 

3t3 ^ KpCRY 



3 7t:rii$l$£jS£^##Lfct>tf><t > H26fll3<D 

(B) ^[-C^bixfc^^^^ KpCRY301yg^ 
W^Ec oR 1 lunit£#V\ 3 7 ttf 1 «fIBS« * 
-£#A?L*:t><D£il£U SOmMhVx&Wm (pH 
7.6), lOmMm^K lmM AT 

P, lOmM MgC l 2 *S£XIT4 DNAD^-f 

6). 12tT15^W^^^ e C©7*7 

- 12 JRGl 1 14 (a spA 23 ) *£«£Jt*S*U 
^ltW^5 0j» g/m 1 «:^tf»R«ift [K 2 HP 

0 4 7g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g, M 
g S 0 4 • 7 H 2 0 1 g, L • 7)^5 % ys+t h y ? 
A 3 0 mMj^^ 1 6 g 1 I \Z®m] 

[0075] zoj§jfc±<D£wt*£#fc(c* *m#mm 

m^xm<<1thZZ>. 7*7^$ KpCRY30(Of$ 

8. 6 kbODNA^CJDx, *#£2. 4 k b C0}f A 
DNAKf^^^P,^^ 

[0 0 7 6] ±i20*D<PI&£ftfc:7*7** KDNA 

[0077] ^aiaiftii, n>%s*A>*m*m^xfc<Dt 

[0 0 7 8] 7'Hf/^r!i'>A'77/UMJ-2 3 
3 (FERM BP-1 4 9 7) ^^^KpBYSO 

2i^*»^ ioomi <n$imA%mv*t&mm®m*X' 

U -<~>y >G£ l^-y F/ml lCl ft -5 £ 9 IC 
SStfiDLT* *fefc2B*iajfiW»*u J; 

iM2 0ml©^l/^M (2 7 2mM 
Sucrose. 7mM KH 2 P0 4 , lmM MgCl 2 ;p 

H7.4) ic-cftfrufc. z hi£m»*m&#m\*x& 

5ral^;Mffl^|:ia3L, 0.7 5ml<Oi 

nfjfe-c^ttfc:/?;^ kdna*§#5 0m i t 

('<4*7 Y$M) *m^X* 2 50 02K/Wh, 2 5m 

ft 0 ±m&3m\<Dm&Amm\c&L3o e c\zx imm 

*t^^l5<ig/ml (&**»&) 
triple A^JgifitdSBI L 3 0 2-30 L 

(a) m\z&m<ojjmzm^xy7x* K«r»fc. :^ 

££iW£Lfc 0 ^W^^rTi20^3tc^-rc 
10 0 7 9] 
1^3] 
3 0 -AspB 



EcoR I 



2 



flBrffr)j-tP*#g(kb} 
8.6. 2.4 
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BamH 1 1 
Y3 0-AspBtft£Lfc o :<0/7X; Kp CRY 3 

o - asvb (offlmmmmmzm 3 k^-*-. 

[0 0 8 0] ^7^5 KpCRY3 0- Asp B 

- 2 3 3 - A sp B tC «fc 0 Jg® £ flit 7 U tTs< ? T V 
7 7^MJ-2 3 3-AspB(t £&Jfco< fi 
W1TI1S3 ^<OX^^St^X^ft^^ 
(C. ¥^3^5^9 0f^-C:»X^mi 2228f 

(PERM P-1 22 28) t LT#ffc£;iVtV^ 0 

[0 0 8 1] ^MMS 

7*7* ^ KpCRY30-AspB^t 
irJiacOA^J^ 1 0 0m 1 £5 0 0m 1 gZ^7 7^n|: 

J-2 3 3-AspB£i£igU 30 < CfrX24^igS 
^tTofc^ (^il:UiiUAMl0 0ml 
^500ml^77Xa|:5)ftU 120^15 
#f$fc£ffiLfct>tf>M % lm 1 5 OcellsO^iC/^ 

ei^tci&^L. i^i:< 3 0*01^X2 4mmM&&£* 

^-T 15/ig/ml <om^-Cmu L7t Aigife&tf 

U 3 OtICT 1 B^HMW^ u^-^^ h t 

[0082] # -*-^>r ffmn&x.vmma 

[008 3] 

Mg S0 4 • 7H 2 0 

^-^v/jh^u> <2 0) 

=e / 7 £ h 

7^-7 (2 8%»&) 

[0 0 8 9] 



11.0 

giJSEAJgJfcl 0 0m 1 5:5 00m 1 ^H£:77*^lC# 

y #A • 7 7^A (Brevibacterium fravuro) MJ -2 

3 3-AspB&teHU SUSfttC://^— *£5 g/ 1 

[0 0 8 4] 5%. m& 

Ty^^A2.3%, KH 2 PO 4 0.0 5%, K 2 HP 
O 4 0.0 5%, Mg S0 4 • 7H 2 O0. 0 5%, F e S 

0 4 • 7 H z O 2 0 p p m, Mn S 0 4 - n H 2 0 2 0 p p 
nu tfty200/ig/l, f7^'HCl 10 
Oil g/K ^f^®0. 3%. »S^^0. 3%) 

1 0 0 0m 1 £2 1 S«««iMfcttjMK tt* 
(120t, 2 0»IB) ^IS^H^CO 2 0 m 1 
flD IT, (el^g 1 0 0 0 r p m, 1 vv m, ®g 

3 3<C. P H7.6i:t2 4«Mffofc 9 
[0 0 8 5] me<D^?ff$r^L>^«l 
(4 00 0 rpm. 15^) IstKDh&mft&MW* 
£Mfl9U O. D. 0fe^2&&. if6 10nm-C« 

[0 0 8 6] L-T*^7*V&<D£j£tt, TIE&4IC 
/Tt^i^ 5 0ml|CT4 5t:5^Bg»£:$:tTV^S: 
^T^^B (4 000 rpm, 1 5#f^) U 

^ • ^tyfn>f7^ATCC804 2 M J: 

[0 0 8 7] ^C0J&££FERM BP-1 4 9 7&IC 
J: 1 £-r£ffi*Ht£ ttl 5^i" 0 
[0 0 8 8] 
[£4] 

m 4 

5g 
0. 1 g 

0.0 5ml 
14ml 
1 0ml 

5 0ml (pH9. 4) 
[£5] 
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» 



a 5 

i 1 1 

I I I 

l_ + h 

I FERM BP-1497 I 1 | 
h + 1 

I FERM P-12228 I 7 | 

^ 5 L1t1&&frbWbi}*ti:£ oi"*&mfi&$L®j m&fa^l T581 J 

[0090] &&\<OWM : Genomic DMA 

?h *) % &&fc^DN A^O«ioy7^ ^ K*« : MJ-233 

~TfrL>L-Txs<7*?^&&mm-rZZt&'*!mtte #m£^ti2^ : peptide 
*<» EafiEffiR : 1-1581 

10 0 9 1] #a«r*^Lfc*ffi:P 

ATG TCT AAG ACG AGC AAC AAG TCT TCA GCA GAC TCA AAG AAT GAC GCA 48 
Met Ser Lys Thr Ser Asn Lys Ser Ser Ala Asp Ser Lys Asn Asp Ala 

15 10 15 

AAA GCC GAA GAC ATT GTG AAC GGC GAG AAC CAA ATC GCC ACG AAT GAG 96 
Lys Ala Glu Asp lie Val Asn Gly Glu Asn Gin He Ala Thr Asn Glu 

20 25 30 

TCG CAG TCT TCA GAC AGC GCT GCA GTT TCG GAA CGT GTC GTC GAA CCA 144 
Ser Gin Ser Ser Asp Ser Ala Ala Val Ser Glu Arg Val Val Glu Pro 

35 40 45 

AAA ACC ACG GTT CAG AAA AAG TTC CCA ATC GAA TCG GAT CTG CTT GGT 192 
Lys Thr Thr Val Gin Lys Lys Phe Arg lie Glu Ser Asp Leu Leu Gly 

50 55 60 

GAA CTT CAG ATC CCA TCC CAC GCA TAT TAC GGC GTG CAC ACC CTT CGT 240 
Glu Leu Gin lie Pro Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg 
65 70 75 80 

GCG GTG GAC AAC TTC CAA ATC TCA CGA ACC ACC ATC AAC CAC GTC CCA 288 
Ala Val Asp Asn Phe Gin lie Ser Arg Thr Thr lie Asn His Val Pro 

85 90 95 

GAT TTC ATT CGC GGC ATG GTC CAG GTG AAA AAG GCC GCA GCT TTA GCA 336 
Asp Phe He Arg Gly Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala 

100 105 110 

AAC CGC CGA CTA CAC ACA CTT CCA GCA CAA AAA GCA GAA GCA ATT GTC 384 
Asn Arg Arg Leu His Thr Leu Pro Ala Gin Lys Ala Glu Ala He Val 

115 120 125 

TGG GCT TGT GAT CAG ATC CTC ATT GAG GGA CGC TGT ATG GAT CAG TTC 432 
Trp Ala Cys Asp Gin He Leu He Glu Gly Arg Cys Met Asp Gin Phe 
130 135 140 
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CCC ATC 
Pro lie 
145 

ACC AAC 
Thr Asn 

AAG GGC 
Lys Gly 

CAG TCC 
Gin Ser 

GCT GGA 
Ala Gly 
210 
TTC CGC 
Phe Arg 
225 

ACC CAG 
Thr Gin 

GCA TTC 
Ala Phe 

GCC AAC 
Ala Asn 

GGT GTG 
Gly Val 
290 
TCT GAG 
Ser Glu 
305 

GCT ACC 
Ala Thr 

CGT GCA 
Arg Ala 

TCT TCT 
Ser Ser 

CAG GCT 
Gin Ala 
370 
GAA GTG 
Glu Val 
385 

GTC ACC 
Val Thr 



GAT GTG 
Asp Val 

GAA GTT 
Glu Val 

GAG TAC 
Glu Tyr 
180 
ACC AAC 
Thr Asn 
195 

CTG CAG 
Leu Gin 

CAC AAG 
His Lys 

TTG CAG 
Leu Gin 

GCG CAC 
Ala His 
260 
CGT CTC 
Arg Leu 
275 

AAC ACT 
Asn Thr 

GTC ACC 
Val Thr 

TCT GAC 
Ser Asp 

GCC ATG 
Ala Met 
340 
GGT CCT 
Gly Pro 
355 

GGT TCC 
Gly Ser 

GTC AAC 
Val Asn 

ATG GCT 
Met Ala 



TTC CAG 
Phe Gin 
150 
GTT GCC 
Val Ala 
165 

CAC ATC 
His He 

GAT TCC 
Asp Ser 

ACC CTC 
Thr Leu 

GGC AAT 
Gly Asn 
230 
GAT GCT 
Asp Ala 
245 

AAC CTC 
Asn Leu 

CTC GAG 
Leu Glu 

CCA GCA 
Pro Ala 

GGA CTG 
Gly Leu 
310 
ACC GGT 
Thr Gly 
325 

AAA CTG 
Lys Leu 

CGT GCT 
Arg Ala 

TCC ATC 
Ser He 

CAG GTC 
Gin Val 
390 
GCG GAA 
Ala Glu 



GGT GGC GCA 
Gly Gly Ala 

AAC CTT GCA 
Asn Leu Ala 

CTG CAC CCC 
Leu His Pro 
185 

TAC CCA ACT 
Tyr Pro Thr 

200 
ATC GCT GAA 
He Ala Glu 
215 

GAG TTT GTC 
Glu Phe Val 

GTT CCC ATG 
Val Pro Met 

GCA GAA GAG 
Ala Glu Glu 
265 

GTC AAC CTT 
Val Asn Leu 

280 
GGC TAC CGC 
Gly Tyr Arg 
295 

GAA CTA AAG 
Glu Leu Lys 

GCA TAT GTT 
Ala Tyr Val 

TCC AAG ATC 
Ser Lys lie 
345 

GGC TTG AAC 
Gly Leu Asn 

360 
ATG CCA GCC 
Met Pro Ala 
375 

TGC TTC AAG 
Cys Phe Lys 

GCT GGC CAG 
Ala Gly Gin 



GGT ACC 
Gly Thr 
155 
CTT GAG 
Leu Glu 
170 

ATG GAT 
Met Asp 

GGT TTC 
Gly Phe 

ATT GAT 
lie Asp 

GAC ATC 
Asp lie 
235 
AGC TTG 
Ser Leu 
250 

CAG ACC 
Gin Thr 

GGT GCA 
Gly Ala 

CAC CAG 
His Gin 

TCC GCA 
Ser Ala 
315 
CAT GCC 
His Ala 
330 

TGT AAC 
Cys Asn 

GAA ATC 
Glu He 

AAG GTC 
Lys Val 

GTC TTC 
Val Phe 
395 
TTG CAG 
Leu Gin 



TCA CTG AAC ATG 
Ser Leu Asn Met 



TTC TTA 
Phe Leu 

GAT GTG 
Asp Val 

CGC CTG 
Arg Leu 
205 
GAG CTT 
Glu Leu 
220 

ATC AAG 
lie Lys 

GGC GAA 
Gly Glu 

GTG CTG 
Val Leu 

ACC GCA 
Thr Ala 
285 
GTT GTC 
Val Val 
300 

CGT GAT 
Arg Asp 

CAC TCC 
His Ser 

GAT CTA 
Asp Leu 

AAT CTG 
Asn Leu 
365 
AAC CCA 
Asn Pro 
380 

GGT AAC 
Gly Asn 



GGC CAT 
Gly His 
175 
AAC ATG 
Asn Met 
190 

GGC ATT 
Gly He 

CAG GTT 
Gin Val 

ATG GGC 
Met Gly 

GAG TTC 
Glu Phe 
255 
CGT GAA 
Arg Glu 
270 

ATC GGT 
He Gly 

GCT GCT 
Ala Ala 

CTC ATT 
Leu He 

GCA ATC 
Ala He 
335 
CGT CTG 
Arg Leu 
350 

CCA CCA 
Pro Pro 

GTG ATC 
Val lie 

GAT CTC 
Asp Leu 



CTC AAC GTC ATG 
Leu Asn Val Met 



AAC 480 

Asn 

160 

GAA 528 
Glu 

TCC 576 
Ser 

TAC 624 
Tyr 

GCG 672 
Ala 

CGC 720 

Arg 

240 

CGA 768 
Arg 

GCT 816 
Ala 

ACT 864 
Thr 

CTG 912 
Leu 

GAG 960 

Glu 

320 

AAG 1008 
Lys 

CTG 1056 
Leu 

CGC 1104 
Arg 

CCA 1152 
Pro 

ACC 1200 

Thr 

400 

GAG 1248 
Glu 
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405 



410 



415 



CCA 


GTC 


ATT 


GGC 


GAA 


TCC 


CTC 


TTC CAG TCA 


CTG 


CGC 


ATC 


CTG 


GGC 


AAT 


1296 


rv_ 

Pro 


if i 

Val 


He 


Gly 
420 


Glu 


Ser 


Leu 


Phe Gin Ser 
425 


Leu 


Arg 


He 


Leu 
430 


Gly 


Asn 




GCA 


GCC 


AAG 


ACT 


•WWW* f\ 

TTG 


CGT 


GAG 


AAG TGC GTC 


GTA 


GGA 


ATC 


ACC 


GCC 


AAC 


1344 


A 1 

Ala 


Ala 


Lys 
435 


Thr 


Leu 


Arg 


Glu 


Lys Cys Val 
440 


Val 


Gly 


He 
445 


Thr 


Ala 


Asn 




GCT 


GAT 


GTT 


TGC 


CGT 


GCT 


TAC 


GTT GAT AAC 


TCC 


ATT 


GGC 


ATT 


ATC 


ACT 


1392 


Ala 


Asp 
450 


Val 


Cys 


Arg 


Ala 


Tyr 
455 


Val Asp Asn 


Ser 


He 
460 


Gly 


lie 


He 


Thr 




TAC 


CTG 


AAC 


CCA 


TTC 


CTG 


GGC 


CAC GAC ATT 


GGA 


GAT 


CAG 


ATC 


GGT 


AAG 


1440 


Tyr 


* 

Leu 


Asn 


Pro 


Phe 


Leu 


Gly 


His Asp lie 


Gly 


Asp 


Gin 


Tie 


Gly 


Lys 




465 










470 






475 










480 




GAA 


GCA 


GCC 


GAA 


ACT 


GGT 


CGA 


CCA GTG CGT 


GAA 


CTC 


ATC 


CTG 


GAA 


AAG 


1488 


Glu 


Ala 


Ala 


Glu 


Thr 
485 


Gly 


Arg 


Pro Val Arg 
490 


Glu 


Leu 


He 


Leu 


Glu 
495 


Lys 




AAG 


CTC 


ATG 


GAT 


GAA 


AAG 


ACG 


CTC GAG GCA 


GTC 


CTA 


TCC 


AAG 


GAG 


AAC 


1536 


Lys 


Leu 


Met 


Asp 
500 


Glu 


Lys 


Thr 


Leu Glu Ala 
505 


Val 


Leu 


Ser 


Lys 
510 


Glu 


Asn 




CTC 


ATG 


CAC 


CCA 


ATG 


TTC 


CGC 


GGA AGG CTC 


TAC 


TTG 


GAG 


AAC 


TAA 




1581 


Leu 


Met 


His 
515 


Pro 


Met 


Phe 


Arg 


Gly Arg Leu 
520 


Tyr 


Leu 


Glu 
525 


Asn 









tf d n a »f * <dm vmm IZXZ&M&W®. 



[H3l *&W<V77X^ KpCRY3 O-AspBO 



im2] 



soupsji 

hEmffl 



BcoRI 



I Pwl 

hi 



Kpnl 



Soil 



OaIP*I 



So' 1 

ixhol *>2-«W> 
BcoRI 

ZOObp 



EcoRI 



SoflRsJJ 
Hndfll 



L 



Pal 



Kpnl 



SoD 



J 



SoU 



Awl Xhol 
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[03] 



p9Y503 

a I Kb ) ^f*?** ' * — pBY503 fc£ 

(#J4.0kb> 



MJ233;R;fc£ 
(#2. 4Kb) 




pHSG 298 
(2.6kb) 



(5i> int. ci. 5 Frft&m&% fi &ffi&*®m 

(C 1 2 N 15/60 

C12R 1:13) 
(C12N 1/20 

C 1 2 R 1:13) 

(C 1 2 P 13/20 

C 1 2 R 1:13) 

(72>&9i# m\ %m 
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